


































































◦ Averaged	 250	kt.y-1 from	1875-




















































Location	 of	study	 area	in	Hauraki	 Gulf.	Left	 inset	 map	shows	 study	area	in	 the	
North	 Island	of	New	 Zealand.	Red	 dots	 in	the	main	 map	mark	the	core	
locations	 (NZ-IC-1	 to	 NZ-IC-14;	right	 inset	 map).	Black	 arrows	 indicate	 the	
prevailing	 surface	 currents	 in	and	outside	 the	Gulf	 according	 to	Black	 et	al	






















◦ Palimpsest? Ca/Ti	ratio	 of	the	sediments,	 indicating	 higher	 ratios	 in	the	northern	 cores.	 Black	shading	 of	the	 curves	 indicates	 Ca/Ti	
ratios	 over	 50	(reduced	 terrigenous	 input).
Pb/Zr	 ratio	 of	sediments	 (Zr	normalised	 to	
reduce	 influence	 of	marine	 versus	 terrestrial	
sources).
Radiocarbon	 ages	for	 cores	 with	 terrigenous	




































































































◦ 177	 km	network	 of	stopbanks	 along	 rivers,	 streams,	 drains	 &	coast
Progressively	reduced	frequency	of	floods	depositing	sediment	on	
floodplain.
◦ Floods	 exceeding	 design	 criteria	may	occur	 rarely	 (only	 2017	partially	
exceeded	 design	 since	Waihou	 Valley	 Scheme	 completed	 in	 1995)
◦ Sediment	 transported	 by	 rivers	 now	predominantly	 discharged	 into	
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While mangroves may stabilize sediments, provide fish nurseries and enhance water 
quality, mangrove-habitat expansion is not always desirable.  In estuaries that previously 
had sandy substrates mangrove colonization and/or habitat expansion enhances long-
term mud accumulation.  This major change in substrate type from sand to mud, results 
in loss of biodiversity and changes in benthic community structure (Ellis et al., 2004). 
  
In New Zealand (N.Z.), the grey mangrove (Avicennia marina), which is a frost-
sensitive species, occurs in North Island estuaries above 38°S latitude and can colonize 
intertidal flats down to mean sea level (MSL), where seedlings are submerged for ≤ 6 hr 
per tide (Clarke and Myerscough, 1993).  Mangrove-habitat expansion has occurred in 
many estuaries within their range in recent decades (Burns and Ogden 1985; Ellis et al., 
2004) as has also occurred for introduced-invasive species such as the Cordgrass, 
Spartina anglica, (Swales et al., 2004).  This process has been exacerbated by estuary 
infilling, forming extensive intertidal flats potentially suitable for colonization.  This 
natural infilling process has accelerated over the last 150 years as sediment loads have 
increased due to catchment deforestation and SAR of < 0.5 mm yr-1 before deforestation 
have increased by an order of magnitude (Hume and McGlone, 1986, Swales et al., 
2002).  However, mangrove-habitat expansion observed over the last 50 years has 
occurred decades after catchment deforestation.  Alternative explanations for this 
relatively recent expansion include climate change and increasing nutrient inputs 
associated with agricultural activities. 
    
Mangrove-habitat expansion has been particularly rapid in the Firth of Thames, which is 
a 800 km2 meso-tidal estuarine embayment on the east-coast of the North Island (37°S 
175.4°E) 70-km south-east of Auckland (Fig. 1).  Captain James Cook visited the Firth 
in 1769 and noted the presence of mangrove along the lower Waihou river (Brownell, 




Fig. 1. Location of the study area, southern Firth of Thames, New Zealand. 
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Silt	traps,	Neuharlingerseil,	 Wadden Sea
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Conclusions
• No	modern	depocentre in	central	Hauraki	
Gulf	accumulating	anthropic	sediment
• Anthropic	sediment	predominantly	
deposited	on	flood	plains	or	within	
intertidal	areas	close	to	source
• Recent	marine	sedimentation	due	to	
stopbanks	diverting	sediment	from	
floodplains	to	Firth	of	Thames
• Could	be	mitigated	by	restoring	access	to	
some	of	flood	plain	during	floods,	or	
providing	more	intertidal	salt	marsh	area
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Piako River	– 2017	Flood
